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Freedman at Stanford

What would it take to make this stick?
Response schedules and invariance. Potential outcomes

There are two treatments (levels « and v), and a response variable Y. Both treatments may be
applied to subject i. There are three parameters, a, b, and ¢. With no treatment at all, response level
for subject i is a, up to random error. Each additional unit of treatment #1 adds b to the response. A
Likewise, each additional unit of treatment #2 adds c to the response. Constancy of parameters & d.\
across subjects and levels of treatment is an assumption. If treatment #1 is applied at level u and “Po‘ff“
#2 at level v, response is h

S Yiuv=a+bu+cv+e.

Invariance of a, b, c, €;7 My response is unaffected by your treatment?? Manipulation???

Statistical assumptions

In order to make the transition from a hypothetical experiment to the actual observational study,
and to justify OLS, we assume:
(i) Ele) =0,
(ii) € are independent and identically distributed across subjects i.
(iii) Exogeneity. Nature chooses U;, V; independently of the random errors ¢;, and determines
the response Y; from the response schedule:

Yi =Yiu, v =a+bU; +cV; +¢.

Nature shows us U;, V;, ¥;. We're good to go. a) OLS works. b) Causal inferences justified—built
into the response schedule. (With small samples, need to assume errors are normal.)



